Variations in Cause of Death by Source of Data for Sudden Unexpected Infant Deaths by Bergman, Kristin
VARIATIONS IN CAUSE OF DEATH BY SOURCE OF DATA  
FOR SUDDEN UNEXPECTED INFANT DEATHS 
By 
 
Kristin Bergman 
A paper presented to the faculty of The University of North Carolina at Chapel Hill in 
partial fulfillment of the requirements for the degree of Master of Public Health in the 
Department of Maternal and Child Health. 
Chapel Hill, N.C. 
 
April 30, 2018 
       Approved by: 
        
       
       
       
       
       
 
 
 
 
 
 
 
 
 
 
 
4/30/2018
4/30/2018
 2 
ABSTRACT 
Kristin Bergman: Variations in Cause of Death by Source of Data for Sudden 
Unexpected Infant Deaths 
(Under the direction of Bharathi J. Zvara and Sharyn E. Parks) 
 
 
Introduction: To examine variation in cause of death for sudden unexpected infant 
deaths (SUID) and highlight systems' influence on understandings of SUID. 
Methods: We used SUID Case Registry data (Tennessee (2015-2016); Colorado and 
Michigan (2011-2015)) (n=1045) and cross-tabulated Case Registry classification with 
cause of death from ICD-10 codes, death certificates, and Child Death Review. 
Results: Of all cases, 40.3% had ICD-10 code W75, 43.8% had CDR primary cause of 
“asphyxia,” and 56.7% had literal text indicating asphyxia. In contrast, 22.1% of cases 
were classified “explained suffocation with unsafe sleep factors.”  
Discussion: We identified variability for asphyxial causes. Such variability limits 
capacity to accurately characterize the burden of SUID. The SUID Case Registry 
classification system may help compensate for limitations of existing systems.  
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INTRODUCTION 
Problem Statement 
The comparability and accuracy of cause of death statistics is critical to 
understanding the burden of a disease or injury in different populations. In the United 
States, statistics regarding sudden unexpected infant death (SUID) can be derived from 
multiple sources including International Statistical Classification of Diseases (ICD) 
mortality codes, death certificates (U.S. Standard Certificate of Death or state-specific 
death certificate), the National Child Death Review Case Reporting System (NCDR-
CRS), and the Centers for Disease Control and Prevention (CDC) SUID Case Registry 
classification system. Each of these sources was developed with intent, and the 
information included in each source is specific to this purpose. No two sources include 
the same information, nor do they obtain, document, or review information in the same 
manner.  
Data Source 
 Death Certificates. In the United States, decedent information may be recorded 
using either the U.S. Standard Certificate of Death (Appendix A), or a state death 
certificate that conforms closely in content and arrangement to the standard certificate.1  
Death certificates provide details of decedent demographics and cause of death. 
Demographic details include the decedent’s name, sex, age, birthplace, residence, 
familial contact information, ethnicity, and race. Funeral directors complete all 
demographic details.2 Details on cause of death are reported in a two-part section of the 
death certificate, and include information on the cause, manner, and circumstances of 
death.2 All details on cause of death are completed by the person who announces or 
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certifies death (i.e. the medical certifier).2 Details on cause of death are written in the 
certifier’s own words, and represent the certifier’s “best medical opinion.”2,3 These 
details may be referred to as “literal text,” and the location of this information on the 
death certificate may be referred to as the “literal text fields.”4,2  
The literal text fields are comprised of Part I and Part II of the U.S. Standard 
Certificate of Death cause-of-death section and can be seen in the figure in Appendix A. 
Part I includes four lines (Lines a-d) that certifiers use to report the chain of events that 
led directly to death. Certifiers may use one or more of the four provided lines to record 
event details. The final disease or injury that led directly to death, or the “immediate 
cause of death,” is recorded on the highest line (Line a). The disease or injury that 
initiated the chain of events, or the “underlying cause,” is recorded on the lowest line 
used. In Part II, certifiers report other diseases, injuries, or conditions that contributed to 
death, but that did not result in the underlying cause. The figure in Appendix B provides 
an example of a properly completed medical certification as would be used for medical 
causes of death (e.g. hemorrhagic enterocolitis). The figure (Appendix B) includes a 
chain of events that is simple, specific, and etiologically clear. In contrast, the chain of 
events for deaths due to injuries are likely to include non-specific information (Appendix 
C). The figure in Appendix C demonstrates what Part I and Part II of the death certificate 
cause-of-death section may look like when properly completed for deaths resulting from 
an injury, such as accidental suffocation and strangulation in bed (ASSB) due to overlay.  
Literal text may contain information that improves understanding of the 
circumstances of death. Previous studies have augmented examinations of mortality 
statistics associated with influenza, drug poisonings, and sudden infant death syndrome 
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through analyses of literal text.4,5,6 The strength of literal text analyses is contingent on 
literal text data quality. The quality of literal text relies on several factors including the 
interpretation and application of cause-of-death definitions, as well as a degree of 
adherence to death certificate documentation guidelines. However, variation in how 
certifiers interpret and adhere to cause-of-death definitions, and variation in how 
certifiers report cause of death on the death certificate have both been demonstrated.5,6,8 
Variation in death determination practices influences how deaths are reported and 
classified for surveillance and research purposes. This variability influences 
understanding of the causes of SUID and may limit effective monitoring and prevention 
of future deaths.9 
Use of death certificate data for examination of SUID can be particularly 
problematic due to the inherently high potential for misclassification or miscoding of 
cause of death for these cases. For example, cases with death certificate literal text 
reading sudden unexpected infant death or SUID may be coded with any one of a number 
of ICD-10 codes.6 These codes include, but are not limited to, the ICD-10 code R99,“Ill-
defined and unknown cause of mortality,” the ICD-10 code W75, “Accidental suffocation 
and strangulation in bed,” and the ICD-10 code R95, “SIDS.”6 Use of death certificate 
data is further complicated by challenges in differentiating between causes, including a 
lack of universally accepted definitions or biological markers to distinguish SIDS from 
suffocation, and that cases of SIDS and accidental suffocation may both be 
unwitnessed.10,11,12 Additional challenges result from the fact that SUID case 
investigations are not always conducted in a standard manner.12 
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 International Statistical Classification of Diseases, Tenth Revision. Published 
by the World Health Organization (WHO), the International Classification of Diseases 
(ICD) is used in the identification of health-related trends and statistics.13 The ICD-10 
was endorsed in 1990 and has been in use in WHO member states since 1994. The ICD is 
in an ongoing revision process, with official updates for published volumes of the ICD 
available annually.13 The ICD promotes international comparability of morbidity and 
mortality statistics by providing guidelines for standardizing the collection, processing, 
classification, and presentation of morbidity and mortality data. Select functions of the 
ICD include standardizing death certificate formatting and defining rules for uniformly 
selecting the underlying cause of death.14 
ICD cause of death selection, modification, and coding rules are used to translate 
conditions reported on the death certificate into ICD mortality codes. When correctly 
applied, these rules promote consistent identification of underlying and contributory 
causes of death and improve mortality statistics’ utility with a single cause-of-death being 
identified from sequentially reported conditions.13 Correct and consistent application of 
these rules may be more difficult when death certificates lack detailed information, when  
a clear and distinct etiological sequence for cause of death is not reported (e.g. reporting 
of "prematurity" without explaining the etiology of prematurity), or when the reported 
cause of death is ill-defined (e.g. "respiratory arrest") or non-specific (e.g. "cardiac 
arrest").1,15 
NCHS nosologists (i.e. individuals trained in the classification of diseases) select 
codes according to NCHS manuals that provide instructions for coding the underlying 
cause of death from death certificates filed in U.S. states.3 Code assignment is a centrally 
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completed process. Deaths are sent to NCHS by states for coding of underlying cause of 
death. Centralization of the coding process helps contribute to the comparability of 
assigned codes. However, the process of coding deaths results in a delay between NCHS 
coding and state's finalization of their vital statistics files, and communication between 
states and NCHS can compromise the centralization of coding. For example, cases where 
cause of death is difficult to determine might have a "pending" cause of death when sent 
to NCHS. At NCHS, cases with a pending cause of death will be assigned an ICD-10 
code based off the cases’ pending status and despite any interim updates to the cause of 
death that may have been made at the state level. This coding process may result in 
discrepancies between state and national vital statistics. While these discrepancies are not 
unique to infant deaths, or those that are sudden and unexpected, they are especially 
problematic for SUID cases as it can be challenging to determine cause of death for these 
cases. Difficulty in determining cause of death may contribute to more of these cases sent 
to NCHS with a pending cause of death than cases for other infant deaths, and a 
disproportionate number of SUID cases coded using non-specific or ill-defined 
classifications. For SUID, the discrepancies that result from the coding process may 
compromise the ability to rely on statistical analyses of ICD classifications. 
 National Child Death Review Case Reporting System. The National Center for 
Fatality Review and Prevention (NCFRP) works in coordination with states to improve 
their Child Death Review (CDR) systems. CDRs are comprehensive, multidisciplinary 
reviews of child deaths. These reviews are implemented to better understand how and 
why children die, and to use findings to improve children’s health and safety.16 CDR 
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improvement efforts recognize the context within which reviews are conducted and work 
to standardize practices involved in the fatality review process.17  
CDRs are conducted by multidisciplinary teams that utilize a public health 
approach for the purposes of prevention. To conduct a well-informed review, the NCFRP 
states that CDR teams ideally include public health professionals, a prosecutor or district 
attorney, a medical examiner or coroner, a pediatrician or other family provider, 
emergency medical services personnel, and representatives from law enforcement, and 
Child Protective Services.16 Not all CDR teams use the same approach to review cases, 
but all use NCFRP-provided guidelines to ensure that reviews are conducted effectively. 
These guidelines include a six-step process that guides CDR teams through the process of 
reviewing and discussing case information, including the death investigation, the delivery 
of services to the infant or their family, any pertinent risk factors, and the identification of 
opportunities for prevention and systems improvement.16  
CDR teams use several methods to identify cases, including notification from 
medical examiner or coroner offices, and notification from state vital statistics offices.12 
CDR teams request and review data from death scene investigators, medical examiners 
and coroners, law enforcement, social services, pediatric and obstetric providers, and 
public health.18 CDR teams discuss information from retrospectively collected death 
scene investigations, autopsies, and medical records.12 CDR teams complete the Child 
Death Review Case Report Form (CDR-CRF) during or at the conclusion of this 
discussion. In completing the CDR-CRF, teams document the Official Manner and 
Primary Cause of Death, select a primary cause of death, and provide information in 
response to a standard set of questions developed for use in reviewing SUID cases.19 For 
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the portion of the CDR-CRF that contains documentation of the Official Manner and 
Primary Cause of Death see Appendix D. For primary cause of death, CDR teams 
identify whether the death resulted from an injury or medical cause. CDR teams use this 
identified primary cause of death to complete appropriate risk factors details in the CDR-
CRF.20 CDR teams identify actionable strategies to help prevent future deaths and to 
improve case investigation.19 Risk factor details are used to guide discussion of possible 
prevention strategies.20 CDR teams may select a primary cause of death that differs from 
the cause of death listed on the death certificate (Appendix E).19,20 All information from 
the CDR-CRF, including the CDR-determined primary cause of death, is used to populate 
the NCDR-CRS with data.18  
Data from the NCDR-CRS, particularly the CDR-determined primary cause of 
death, reflects a multidisciplinary team’s thorough and unbiased consideration of all 
available case information. The CDR primary cause of death considers more contextual 
information than the ICD-10 classification process and may also consider information 
that may not have been available for review by the death certifier. Therefore, the CDR 
primary cause of death may be a more accurate reflection of the true cause of death.  
 Sudden Unexpected Infant Death Case Registry. The Centers for Disease 
Control and Prevention (CDC) Division of Reproductive Health (DRH) supports the 
monitoring of sudden and unexpected infant deaths in the United States. In 2009, the 
CDC created the Sudden Unexpected Infant Death (SUID) Case Registry. The SUID 
Case Registry is a population-based, multi-state surveillance program developed and 
implemented through a partnership between the CDC DRH and NCFRP.12,18 The SUID 
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Case Registry was created in response to challenges in investigating, reporting, and 
classifying sudden and unexpected infant deaths.5,7,12,18 
SUID Case Registry objectives include: (1) collecting accurate and consistent 
population-based data about the circumstances and events associated with SUID cases; 
(2) improving the completeness and quality of SUID case investigations; and (3) 
standardizing the categorization of SUID cases through the use of a decision-making 
algorithm with standardized definitions.12 The SUID Case Registry includes detailed, 
population-based data about the circumstances surrounding SUID. These data are used to 
monitor SUID trends, and to support states and jurisdictions in using their data to inform 
SUID prevention efforts.12 
The SUID Case Registry builds on the NCFRP system, with SUID Case Registry 
data contributed via state and jurisdictional use of the CDR-CRF and NCDR-CRS. As of 
2018, sixteen states and two jurisdictions contributed data to the Case Registry. Appendix 
F describes the flow of SUID case data from identification by CDR teams to 
classification by the SUID Case Registry decision-making algorithm.12 In brief, the SUID 
Case Registry receives de-identified data from all states and jurisdictions that participate 
in the Case Registry via a quarterly secure File Transmission Protocol download from the 
National Center. These data include information for all SUID cases as reported by the 
state or jurisdiction. CDC SUID Case Registry staff review case information and use 
standardized definitions and the SUID Case Registry decision-making algorithm to assign 
each case a categorical cause of death.12 Case data are examined for completeness, and 
any variables that are identified as missing or unknown are reconciled by the contributing 
state or jurisdiction.12 Cases are categorized by CDC on an ongoing basis. SUID Case 
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Registry categories are for surveillance purposes, and do not alter or replace official 
cause-of-death determinations.12  
Use of the SUID Case Registry decision-making algorithm requires consideration 
of whether a case meets the SUID Case Registry’s definition for a complete case 
investigation and a safe sleep environment.12 A complete case investigation includes both 
a death scene investigation and a complete autopsy.12 Death scene investigations must 
provide information that includes enough detail for reviewers to envision where and how 
the body was found.12 Complete autopsies require that certain minimal criteria be met. 
These minimal criteria, based on expert opinion and a National Association of Medical 
Examiners white paper, include documented results from: 1) toxicology, (2) radiograph, 
and (3) pathology.7 Acceptable pathology includes histology, microbiology, or any other 
pathology (e.g. genetic testing).7 Gross examination, without any other documented 
pathology, is not acceptable.7 
The SUID Case Registry defines a safe sleep environment as one where: (1) the 
infant is found supine on a firm sleep surface (including a crib or bassinet mattress, 
portable crib, or pack-and-play), and (2) the sleep surface is free of soft objects, loose 
bedding, bumper pads or any objects that could increase the risk for entrapment, 
suffocation, or strangulation.12 These criteria for a safe sleep environment were derived 
from American Academy of Pediatrics (AAP) recommendations.21  
The SUID Case Registry decision-making algorithm uses information from the 
SUID Case Registry to assign cases to explained and unexplained cause-of-death 
categories (Appendix G).12 The algorithm includes one explained cause-of-death category 
(“Suffocation with unsafe sleep factors”) and five unexplained cause-of-death categories 
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(“No autopsy or death scene investigation,” “Incomplete case information,” “No unsafe 
sleep factors,” “Unsafe sleep factors,” and “Possible suffocation with unsafe sleep 
factors”).12 Criteria for these categories are provided in Appendix H.12 Additional details 
of the categorization process, including the estimated duration of the process, have been 
previously described.12 The SUID Case Registry classification system considers the rich, 
contextual data available to CDR teams, but does so through the use of a systematic 
approach that ensures consistency in how information is weighted and how categories are 
assigned.  
Research Questions and Relevance to MCH 
In this study, we will evaluate variation in cause of death by ICD-10 coded 
underlying cause of death, death certificate literal text, CDR primary cause of death, and 
SUID Case Registry classification. Currently, the variability in cause of death as 
determined by each of these sources of data is unknown. Statistics on cause of death 
influence understanding of the burden of SUID within different populations and over 
time. Presently, the accuracy and comparability of cause of death statistics for SUID is 
unknown. The comparisons in this study may demonstrate the variability in cause of 
death across different sources of data and may illuminate how the use of mortality 
statistics derived from different sources of data influence understanding of SUID. 
 Variability in death certification and classification for SUID has previously been 
demonstrated through analyses of ICD codes and death certificate literal text.6,12 
However, analyses of cause of death from other sources of SUID data are limited. No 
analyses of variations in cause of death using all four sources of data included in this 
study have previously been conducted. 
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METHODS 
Design 
We used 2011-2016 SUID Case Registry data from the NCDR-CRS to evaluate 
variation in cause of death by ICD-10 coded underlying cause of death, death certificate 
literal text, CDR primary cause of death, and SUID Case Registry classification. 
Data 
 Case Selection. All cases had valid entries for ICD-10 coded underlying cause of 
death and death certificate literal text in the NCDR-CRS. Cases were defined by the 
SUID Case Registry case definition requiring deaths: (1) be to individuals less than 365 
days old (i.e. infant deaths); and (2) have cause of death reported as either unknown, 
undetermined, sudden unexpected infant death (SUID), sudden infant death syndrome 
(SIDS), unintentional sleep-related asphyxia/suffocation/strangulation, unspecified 
suffocation, cardiac or respiratory arrest without other well-defined causes, or ill-defined 
causes with potentially contributing unsafe sleep factors.12 Cases reported as homicide 
were excluded from the SUID Case Registry, and from these analyses.12 
Cases were from Colorado, Tennessee, and Michigan. These states participate in 
the SUID Case Registry and were selected because of their timely access to vital statistics 
data. Colorado-contributed data included deaths that occurred during the years 2011-2015 
(n=208); Michigan-contributed data included deaths that occurred during the years 2011-
2015 (n=609); and Tennessee-contributed data included deaths that occurred during 2015 
and 2016 (n=228). The aggregate data included deaths that occurred during 2011 
(n=145), 2012 (n=150), 2013 (n=159), 2014 (n=184), 2015 (n=312), and 2016 (n=95). 
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CDC SUID Classification. Trained SUID Case Registry staff used the SUID 
Case Registry classification system and decision-making algorithm to categorize all cases 
(n=1050). Categorization was conducted in-person, or through secured voice and screen 
sharing software using government-issued computers and encryption software. Deaths 
that occurred between 2011-2015 were categorized prior to the initiation of this study, but 
categories for these deaths were reviewed during this study. All deaths that occurred in 
2016 were categorized during the course of this study. Cases that were categorized as 
"excluded, explained other cause" were excluded (n=5). The final dataset included cases 
categorized as "no unsafe sleep factors," "unsafe sleep factors," "possible suffocation, 
with unsafe sleep factors," "explained suffocation, with unsafe sleep factors," 
"incomplete case information," and "no autopsy or death scene investigation" (n=1045). 
 Demographic Data. Demographic data from the NCDR-CRS included age, sex, 
race, and ethnicity. Ages in the NCDR-CRS were reported in units of either months, 
days, or hours. For each case, the age at death was the numerical age of the infant as 
stated on the death certificate. In some cases, the exact age may not have been known and 
may have been stated on the death certificate as an age range.20 For these cases, age was 
the midpoint of the age range (in whole numbers).20 Cases with an age of less than 24 
hours (n=1) were considered zero days of age at death. Sex categories in the NCDR-CRS 
included "male" and "female." For each case, sex was entered in the NCDR-CRS as 
stated on the death certificate.20 All cases had sex documented as either male or female. 
   Race categories contained in the NCDR-CRS were "White," "Black or African 
American," "Asian," "American Indian," "Alaskan Native," "Native Hawaiian," and 
"Pacific Islander." Race for each case was entered in the NCDR-CRS based on 
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information from the death certificate. Race categories from the death certificate included 
"American Indian or Alaskan Native," "Asian," "Black or African American," "Native 
Hawaiian or other Pacific Islander," and "White" as issued by the Office of Management 
and Budget. Seventy-two cases had multiple races indicated on the death certificate. Race 
was indicated as "unknown" for four cases. Ethnicity in the NCDR-CRS was defined by 
CDR team response to “Hispanic or Latino origin?” on the CDR-CRF, and included 
options for responses of "yes," "no," or "unknown." Ethnicity was indicated as 
"unknown" for ten cases. 
Race and ethnicity categories were combined so that the final race/ethnicity 
variable included only five categorical options: (1) "non-Hispanic white;" (2) "non-
Hispanic black;" (3) "Hispanic;" (4) "non-Hispanic other race;" and (5) "unknown." All 
cases with ethnicity indicated as "Hispanic" were considered "Hispanic" for 
race/ethnicity. Cases that were "Hispanic" for race/ethnicity may have had any racial 
background and were not double-counted in race variables. Cases considered "non-
Hispanic other race" for race/ethnicity were not Hispanic (i.e. had a "no" response to 
"Hispanic or Latino origin?") and had either multiple races recorded or race recorded as 
one of the following: "Asian," "American Indian," "Alaskan Native," "Native Hawaiian," 
or "Pacific Islander." Cases considered "non-Hispanic white" had race recorded as 
"White" and cases considered "non-Hispanic black" had race recorded as "Black or 
African American." Cases with race or ethnicity recorded as "unknown" in the NCDR-
CRS were considered to have an "unknown" race/ethnicity.  
 Race and ethnicity variables contained in the NCDR-CRS may have been 
populated based upon information from several sources including maternally self-
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reported information from the birth certificate, or information from other data sources 
that were available to CDR teams during their review. When possible, race and ethnicity 
variables were populated based on race and ethnicity as recorded on the death certificate 
by the death certifier.20 The races/ethnicities examined were Non-Hispanic white (NHW), 
Non-Hispanic black (NHB), Hispanic, Non-Hispanic other race, and Unknown. Cases 
with race reported as Asian, American Indian or Alaskan Native, and Native Hawaiian or 
other Pacific Islander were combined with cases that had multiple races indicated. These 
cases were combined due to the small number of cases that had each race indicated.  
Cause of Death. To facilitate analyses, a research team comprised of the lead 
researcher and two CDC SUID Case Registry staff employed a group-based, manual 
review of cases, and assigned cases to mutually-exclusive categories based on death 
certificate literal text. Text entered for "Description of Injury" on the death certificate was 
considered when cases had no information on cause of death entered in literal text fields. 
Categories for death certificate cause-of-death written text included "asphyxia," 
"undetermined cause," "sudden infant death syndrome (SIDS)," "sudden unexpected 
infant death (SUID)," "sudden or unexpected infant deaths, otherwise worded," and 
"other causes." Three members of the research team independently reviewed literal text 
for all cases and used pre-defined criteria to independently assign a category to each case 
(Appendix I). Agreement of reviewer categorization was assessed, and 914 out of the 
total 1045 cases (87.5%) had been assigned the same category by all three reviewers. For 
these cases, reviewer categorizations were considered as being in total agreement. Cases 
assigned categories that were not in total agreement were discussed, and reviewers 
reached a consensus regarding which category the case should be assigned to. All cases 
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were assigned categories, and assigned categories were reviewed to ensure internal 
consistency and guideline adherence. 
For CDR cause, we analyzed NCDR-CRS data on primary cause of death. Data 
included the following primary cause-of-death categories: "injury," "medical," 
"undetermined if injury or medical cause," and "unknown." Cause options were provided 
for each cause-of-death category. For deaths with an "injury" primary cause, the specific 
cause options contained in the NCDR-CRS were "asphyxia," "undetermined," and 
"other." For deaths with a "medical" primary cause, the specific cause options contained 
in the NCDR-CRS were "SIDS" and "other medical condition." CDR cause was 
"unknown" when it was not possible for teams to classify the death as due to an injury or 
medical cause.20 
 Efforts to Ensure Accuracy of Data on Cause of Death. To ensure that the most 
accurate data were used in these analyses, the lead researcher reviewed data for all cases 
and requested clarification or verification from contributing states when needed. One case 
included a cause of death that, upon inquiry, was discovered to have been incorrectly 
entered into the NCDR-CRS database. All other data for this case was reviewed and 
found to be accurate. Cause of death for this case was updated to the cause of death as 
recorded on the death certificate. All other discussions between the lead researcher and 
contributing states focused on cases with an "amended" cause of death (n=93).  
 Confidentiality, and Aggregation and Suppression of Data. All data were 
aggregated and de-identified. Inclusion of data across multiple states and multiple years 
further decreased the likelihood of inadvertent identification of any single case. 
Additionally, some demographic and cause-of-death categories were collapsed for 
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presentation in tables. Despite aggregation, some calculations were based off, or resulted 
in, small numerator or small denominator values. Causes that consistently produced small 
numbers once cross-tabulated (e.g. death certificate cause-of-death written text “other 
causes”) were removed from Tables 2-4. Cross-tabulations of causes from these tables 
were revised to reflect these adjustments. Drafts of all tables were reviewed and revised 
over the course of the study. Tables 1-4 underwent several additional revisions to ensure 
that data presentation met standards detailed in the data use agreement between each state 
and the CDC for use of NCDR-CRS data, and those outlined in conversations with 
Colorado and CDC staff on small numbers and the use of Colorado data. Standards from 
these conversations determined this study's threshold for data presentation (values > 5). 
Values that failed to meet this threshold were withheld through cell suppression. The 
omission of lower frequency SUID Case Registry classification categories (i.e. "no 
autopsy or death scene investigation (DSI)," "incomplete case information," and "no 
unsafe sleep factors") in cross-tabulations served as a complementary source of 
suppression, and further prevented potential disclosure of sensitive information (e.g. 
through reader inference and calculation).  
 All tables presented data in accordance with the data use agreements between the 
SUID Case Registry and SUID Case Registry-contributing states. The contribution of 
data for deaths that occurred in Tennessee was reviewed and approved by an Institutional 
Review Board (IRB) at the state level in Tennessee. The Office of Human Research 
Ethics at the University of North Carolina at Chapel Hill reviewed this study and 
determined that it did not constitute human subjects research, as defined under federal 
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regulations [45 CFR 46.102 (d or f) and 21 CFR 56.102(c)(e)(l)] and did not require IRB 
review. 
Statistical Analysis 
 All analyses were conducted using the SAS system for Windows version 9.4 
(SAS Systems, Cary, NC). Frequencies and percentages were calculated to describe the 
characteristics of the study sample. These calculations were based off the total number of 
cases, including values that were suppressed when presented in tables. Totals were 
calculated for all variables displayed in tables. Total calculations used values shown in 
tables and did not include suppressed values. Calculations detailed the distribution of the 
sample by the demographic variables sex, age, and race/ethnicity, and by cause of death 
from death certificate cause-of-death written text, SUID Case Registry classification, 
ICD-10 coded underlying cause of death, and CDR primary cause of death category and 
cause (Table 1). For all cases, age at death was reported using month-based categories – 
the first of which identified instances of neonatal mortality (death of a liveborn infant 
within the first 28 days).22 Cases aged 28 and 29 days were considered to have had an age 
at death of one month. Deaths that occurred between eight and eleven months of age were 
presented as a combined variable ("8-11 months").  
 For simplification of analyses, all literal text was converted to uppercase and any 
hyphenations were removed. Spelling errors were corrected only if the interpretation of 
literal text was not changed. Some literal text included "probable" or "likely" conditions. 
Guidelines from NCHS permit the use of such qualifying terms, even when conditions 
lack definitive diagnosis.3 Analyses for this study included all qualified conditions.2,3  
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To examine variation in cause of death by source of data, we cross-tabulated CDC 
SUID Case Registry classification with ICD-10 coded underlying cause of death, death 
certificate cause-of-death written text, and CDR primary cause-of-death category and 
cause.  
RESULTS 
The descriptive analysis of our variables revealed the distribution of our sample 
population (Table 1). A total of 1045 cases were included in our analyses. Cases were 
predominately male (57.7%), and most (74.2%) cases had an age at death of four months 
or younger. Deaths that occurred at eight or more months of age accounted for 6.3% of 
all cases. The median age at death was three months. Deaths that occurred among NHWs 
(49.9%) and NHBs (31.7%) accounted for approximately 80% of all cases. Among all 
deaths, 10.2% of cases had race/ethnicity indicated as Hispanic. Deaths for all races 
included in race/ethnicity "non-Hispanic other race" accounted for 7.3% of all cases. 
Among all SUID that occurred between 2011-2016, the SUID Case Registry 
assigned the categories of "unsafe sleep factors" to 398 (38.1%) infant deaths, "possible 
suffocation with unsafe sleep factors" to 159 (15.1%) infant deaths, and "explained 
suffocation with unsafe sleep factors" to 231 (22.1%) infant deaths. These findings were 
consistent with previous studies, and with SUID Case Registry information that has 
detailed that most SUID cases are reported as due to one of three causes: unknown, SIDS, 
or ASSB.23 
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Table 1. Demographic and Descriptive Characteristics of Sample from Sudden Unexpected Infant Death 
Case Registry, Centers for Disease Control and Prevention, United States, 2011-2015. 
Variable  N (%) 
Total cases 1045   
Sex    
   Female 442  (42.3) 
   Male 603  (57.7) 
Age at death    
   0 – 27 days 108  (10.3) 
   1 month 220  (21.1) 
   2 months 179  (17.1) 
   3 months 158  (15.1) 
   4 months 111  (10.6) 
   5 months 99  (9.5) 
   6 months 55  (5.3) 
   7 months 49  (4.7) 
   8 – 11 months 66 (6.3) 
Race/ethnicity a   
   Non-Hispanic white 521  (49.9) 
   Non-Hispanic black 331  (31.7) 
   Hispanic b 107  (10.2) 
   Non-Hispanic other race c 76 (7.3) 
   Unknown d 10  (1.0) 
Death certificate cause-of-death written text   
   Asphyxia 593  (56.7) 
   Undetermined cause 199 (19.0) 
   Sudden infant death syndrome (SIDS) e 54  (5.2) 
   Sudden unexpected infant death (SUID) f 160 (15.3) 
   Sudden or unexpected infant deaths, otherwise worded g 32  (3.1) 
   Other causes 12  (1.1) 
CDC SUID Case Registry classification   
   Explained suffocation with unsafe sleep factors 231  (22.1) 
   Incomplete case information 233  (22.3) 
   No autopsy or death scene investigation 15  (1.4) 
   No unsafe sleep factors 9  (1.0) 
   Possible suffocation with unsafe sleep factors 159  (15.2) 
   Unsafe sleep factors 398  (38.1) 
ICD-10 coded underlying cause of death   
Accidental suffocation and strangulation in bed (W75) 421  (40.3) 
Sudden infant death syndrome (R95) 239  (22.9) 
Other ill-defined and unspecified causes of mortality (R99) 182  (17.4) 
   Additional ill-defined and unknown causes of mortality h 22  (2.1) 
   Other threats to breathing (accidental, or of undetermined intent) i 126  (12.1) 
   Respiratory-related conditions j 22  (2.1) 
   Other k 33  (3.2) 
Child Death Review primary cause-of-death category and cause   
   Injury/Asphyxia 458 (43.8) 
   Injury/Undetermined * * 
   Injury/Other * * 
   Medical/SIDS 39 (3.7) 
   Undetermined if injury or medical cause 262 (25.1) 
   Unknown * * 
Abbreviations: CDC, Centers for Disease Control and Prevention; SUID, Sudden infant death syndrome. 
 27 
*Cells with values between 0 – 5 suppressed for confidentiality. 
a Race and ethnicity characteristics combined into one variable.  
b “Hispanic” includes individuals of Hispanic or Latino origin, and with any racial background. 
c “Non-Hispanic other race” includes individuals with race indicated as Asian, American Indian, Alaska 
Native, Native Hawaiian, Pacific Islander, and individuals with multiple races indicated.  
d Includes those with either unknown race or unknown ethnicity. 
e Death certificate cause-of-death written text reading “SIDS” or “Sudden infant death syndrome." 
f Death certificate cause-of-death written text reading “SUID,” “Sudden unexpected infant death,” 
“SUDI,” “Sudden unexpected death in infant,” “Sudden unexpected death in infancy,” or “Sudden 
unexplained infant death” and without mention of another well-defined cause.  
g Death certificate cause-of-death written text mentioning “Sudden,” “Syndrome,” or reading 
“Unexplained infant death” or “Unexpected infant death.” 
h Includes ICD-10 codes R960, R98, R068, and R090. 
i Includes ICD-10 codes W76, W78, W80, W83, W84, and Y20. 
j  Includes ICD-10 codes J069, J180, J189, J210, J219, J449, J81, J969, and J988. 
k Includes ICD-10 codes A379, B348, G931, G934, I420, I469, I678, P042, P219, P351, P916, P961, 
Y33, Y34, W06, W23, R628, Q250, Q210, Q788. 
 
Among all deaths, 40.3% had an ICD-10 coded underlying cause of death of 
"accidental suffocation and strangulation in bed" (W75), 56.7% had death certificate 
cause-of-death written text that identified "asphyxia" as the cause of death, and 43.8% 
had a CDR primary cause of "asphyxia." In contrast, 22.1% of deaths were classified as 
"explained suffocation with unsafe sleep factors" by SUID Case Registry classification. 
Compared to frequencies for SUID Case Registry classification, ICD-10 codes, death 
certificates, and CDR attributed cause of death to asphyxia-related causes for a 
disproportionate number of SUID. 
Table 2 displays the comparison of CDC SUID Case Registry classification and 
death certificate cause-of-death written text for SUID. Our examination of the 
comparisons between SUID Case Registry classification and death certificate cause-of-
death written text yielded results consistent with the general frequencies described in 
Table 1. Among cases with death certificate cause-of-death written text for "asphyxia," 
42.4% were classified as "explained suffocation with unsafe sleep factors" (Table 2). Of 
cases presented in Table 2 with an "undetermined cause" in death certificate written text, 
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10.3% were classified as "explained suffocation with unsafe sleep factors." The majority 
of cases with death certificate cause-of-death written text for SIDS (75.9%), SUID 
(63.2%), and for "sudden and unexpected infant deaths, otherwise worded" (67.4%) were 
classified as "unsafe sleep factors" by SUID Case Registry classification.  
Table 2. Comparisons Between CDC SUID Case Registry Classification and Death Certificate Cause-
of-Death Written Text for Infant Deaths from Sudden Unexpected Infant Death Case Registry, Centers 
for Disease Control and Prevention, United States, 2011-2015. 
 CDC SUID Case Registry classification  
 Unsafe sleep 
factors 
Possible 
suffocation with 
unsafe sleep 
factors 
Explained 
suffocation with 
unsafe sleep 
factors 
Total 
Death certificate cause-of-death 
written text 
    
   Asphyxia  160 (35.2) 102 (22.4) 193 (42.4) 455 
   Undetermined cause  118 (76.1) 21 (13.6) 16 (10.3) 155 
   Sudden infant death syndrome 
(SIDS)  
22 (75.9) 7 (24.1) * 29 a 
   Sudden unexpected infant death 
(SUID) 
36 (63.2) 10 (17.5) 11 (19.3) 57 
   Sudden or unexpected infant 
deaths, otherwise worded b    
58 (67.4) 18 (21.0) 10 (11.6) 86 
 394 (50.4) 158 (20.2) 230 (29.4) 782 a 
Abbreviations: CDC, Centers for Disease Control and Prevention; SUID, Sudden infant death syndrome. 
*Cells with values between 0 – 5 suppressed for confidentiality. 
a Total does not include suppressed values. 
b Death certificate cause-of-death written text mentioning “Sudden,” “Syndrome,” or reading 
“Unexplained infant death” or “Unexpected infant death.” 
 
Table 3 displays the comparison between CDC SUID Case Registry classification 
and ICD-10 coded underlying cause of death. Most (66.1%) cases with ICD-10 coded 
underlying cause of death "sudden infant death syndrome" (R95) were classified as 
"unsafe sleep factors." Among cases with an ICD-10 coded underlying cause of death of 
"accidental suffocation and strangulation in bed" (W75), only 41.7% were classified as 
"explained suffocation with unsafe sleep factors." A similar percentage (41.2%) of cases 
with ICD-10 codes that corresponded to the ICD-10 coded underlying cause of death 
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"other threats to breathing (accidental, or of undetermined intent)" were classified as 
"explained suffocation with unsafe sleep factors." 
Table 3. Comparisons Between CDC SUID Case Registry Classification and ICD-10 Coded Underlying 
Cause of Death for Infant Deaths from Sudden Unexpected Infant Death Case Registry, Centers for 
Disease Control and Prevention, United States, 2011-2015. 
 CDC SUID Case Registry classification  
 Unsafe 
sleep 
factors 
Possible 
suffocation 
with unsafe 
sleep factors 
Explained 
suffocation 
with unsafe 
sleep factors 
Total 
ICD-10 coded underlying cause-of-death a     
   Accidental suffocation and strangulation in 
bed (W75) 
119 (35.9) 74 (22.4) 138 (41.7) 331 
   Sudden infant death syndrome (R95)  115 (66.1) 35 (20.1) 24 (13.8) 174 
   Other ill-defined and unspecified causes of 
mortality (R99) 
100 (70.4) 20 (14.1) 22 (15.5) 142 
   Additional ill-defined and unknown causes of 
mortality b  
12 (100.0) * * 12 c 
   Other threats to breathing (accidental, or of 
undetermined intent) d  
28 (32.9) 22 (25.9) 35 (41.2) 85 
   Respiratory-related conditions e  10 (100.0) * * 10 c 
   Other f 14 (100.0) * * 14 c 
 398 (51.8) 151 (19.7) c 219 (28.5) c 768 c 
Abbreviations: CDC, Centers for Disease Control and Prevention; SUID, Sudden infant death syndrome. 
*Cells with values between 0 – 5 suppressed for confidentiality. 
a Classifications defined by International Classification of Diseases, Tenth Revision 13 
b Includes ICD-10 codes R960, R98, R068, and R090. 
c Total does not include suppressed values. 
d Includes ICD-10 codes W76, W78, W80, W83, W84, and Y20. 
e Includes ICD-10 codes J069, J180, J189, J210, J219, J449, J81, J969, and J988. 
f Includes ICD-10 codes A379, B348, G931, G934, I420, I469, I678, P042, P219, P351, P916, P961, 
Y33, Y34, W06, W23, R628, Q250, Q210, Q788. 
 
Our examination of comparisons between CDC SUID Case Registry 
Classification and ICD-10 coded underlying cause of death (Table 3) yielded results that 
were generally consistent with those from Table 1 and Table 2, including the distribution 
of cases by SUID Case Registry classification. Cases with an ICD-10 coded underlying 
cause of death included in "additional ill-defined and unknown causes of mortality," 
"respiratory-related conditions," and "other" were almost all classified as "unsafe sleep 
factors." 
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Table 4 displays comparisons between CDC SUID Case Registry classification 
and CDR primary cause-of-death category and cause. Among cases with a CDR primary 
cause-of-death category/cause of "medical/SIDS," the majority (66.7%) were classified as 
"unsafe sleep factors." SUID Case Registry classification identified unsafe sleep factors 
as being present for all cases with a "medical/SIDS" CDR primary cause-of-death 
category/cause (n=39). Most (72.5%) cases with an "undetermined if injury or medical 
cause" according to CDR primary cause-of-death were classified as "unsafe sleep 
factors," and approximately 10% of cases with the CDR primary cause of "undetermined 
if injury or medical cause" were classified as "explained suffocation with unsafe sleep 
factors." 
Table 4. Comparisons Between CDC SUID Case Registry Classification and Child Death Review 
Primary Cause-of-Death Category and Cause for Infant Deaths from Sudden Unexpected Infant Death 
Case Registry, Centers for Disease Control and Prevention, United States, 2011-2015. 
 CDC SUID Case Registry classification  
 Unsafe sleep 
factors 
Possible 
suffocation with 
unsafe sleep 
factors 
Explained 
suffocation with 
unsafe sleep 
factors 
Total 
Child Death Review primary 
cause-of-death category/cause a 
    
   Injury/Asphyxia  159 (34.7) 103 (22.5) 196 (42.8) 458  
   Injury/Undetermined  * * * * b 
   Injury/Other * * * * b 
   Medical/SIDS  26 (66.7) 7 (17.9) 6 (15.4) 39  
   Undetermined if injury or 
medical cause  
190 (72.5) 46 (17.6) 26 (9.9) 262 
   Unknown * * * * b 
 375 (49.4) b 156 (20.6) b 228 (30.0) b 759 b 
Abbreviations: CDC, Centers for Disease Control and Prevention; SUID, Sudden infant death syndrome. 
*Cells with values between 0 – 5 suppressed for confidentiality. 
a Missing observations from cases categorized as “Medical” cause = 34 
b Totals do not include suppressed values. 
 
Our examination of comparisons between SUID Case Registry Classification and 
CDR primary cause-of-death category and cause (Table 4) yielded results that were 
consistent with those from Table 2 and Table 3. For example, of all cases with the CDR 
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primary cause-of-death category/cause "injury/asphyxia," 42.8% were classified as 
"explained suffocation with unsafe sleep factors" by SUID Case Registry classification. 
DISCUSSION 
Variations in cause of death by source of data were observed through 
examinations of cause of death from ICD classification, death certificate literal text, 
CDR, and CDC SUID Case Registry classification. Previous studies have observed 
increases in the number of infant deaths attributed to asphyxia-related causes and have 
questioned whether observed declines in the rate of SIDS might be explained by these 
shifts in classification.24,25 Findings from this study revealed a low frequency of SUID 
cases with a SIDS-related cause of death and a relatively high frequency of SUID with an 
asphyxia-related cause of death. Specifically, we found more SUID were attributed to 
injury-related causes of death resulting from asphyxia when reviewed by CDR teams, and 
as due to an ill-defined or unspecified cause (ICD-10 code R99) by ICD-10 classification.  
Analyses of the frequencies for demographic variables showed patterns that were 
similar to those in previous studies.25,26 The majority of SUID occurred when infants 
were less than six months of age (83.7%), with the highest SUID frequencies observed 
between one and four months of age.  
Determining a cause of death for sudden unexpected infant deaths can be 
challenging – particularly as these deaths are often not witnessed and, in some instances, 
may lack definitive pathologic findings.27 Additionally, death certification may be 
influenced by philosophical doctrines, personal training or experience, and even by 
institutional culture.27 Variability in certifier practices has been demonstrated.12,9 In 2017, 
Shapiro-Mendoza, Parks, Brustrom, and colleagues investigated variations in cause-of-
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death for SUID and found that medical examiners and coroners were unable to 
universally agree on how to classify deaths from four different SUID case scenarios.12,9 
Additionally, only 50% (95% CI 39%-61%) of certifiers who participated in the study 
reported using SIDS as a cause when certifying deaths.9 For the present study, and for 
any other study investigating the epidemiology of SUID or SIDS, this potential for 
variability is unacceptable. These findings may lend credence to considerations of a need 
for improved sources of data for SUID. 
Findings from this study must be viewed in light of several limitations. First, 
some cases had a cause of death that was indicated as having been amended. Amended 
cause-of-death statements may result in changes to the assigned ICD-10 underlying 
cause-of-death code. Although efforts were made to confirm that the cause of death for 
these amended cases was accurate, it is likely that not all changes were reflected in the 
case files at the time that these efforts were made. Second, the quality and pertinence of 
details in literal text causes of death varied. Literal text was not formatted uniformly and 
was entered into the NCDR-CRS with grammatical inconsistencies. Literal text may have 
been in all uppercase, all lowercase, and may have also included commas, hyphens, or 
spelling errors. In some instances, literal text indicated case investigative status and did 
not provide additional information on cause of death. Not all cases had literal text data, 
and the reasons for this were not known. Literal text data may not have been available, 
may not have been reviewed by the CDR team, may have been reviewed but not recorded 
on the CDR-CRF, or may not have been entered into the NCDR-CRS. Third, despite 
efforts to improve comparability of causes from multiple data sources, differences in the 
terminology used by each data source, and a lack of clear and validated definitions for the 
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terms used by each source of data, limited the interpretation of study findings. Finally, 
there were a small number of observations for individuals with race indicated as Asian, 
American Indian, Alaska Native, Native Hawaiian, Pacific Islander, and for individuals 
with multiple races indicated. Analyses of these small numbers would not have produced 
statistically meaningful findings and may have threatened confidentiality. The use of 
recoded and combined race/ethnicity variables promoted comparability of frequencies to 
data from other federal data systems but limited the generalizability of these findings. As 
such, it was appropriate to limit interpretations of findings for race/ethnicity in this study. 
However, there are known racial and ethnic differences in SUID rates, with rates 
demonstrated to be the highest for American Indian and Alaskan Native populations, 
followed by NHBs.28,29,30 Analyses of datasets with an increased number of observations 
for these races could contribute to understanding the burden of SUID for these 
populations. 
 Despite these limitations, this study had considerable strengths. Findings from this 
study were based off a large sample, with deaths that occurred across multiple years in 
multiple states. This study made novel comparisons that built upon previous literature 
and considered data on cause of death from multiple sources. The use of cross-tabulations 
for comparisons of cause of death encouraged the identification of findings. Additionally, 
tables supplied in the appendix of paper helped to ensure that findings were interpretable.  
IMPLICATIONS AND SIGNIFICANCE FOR MCH 
 Findings from this study offered initial insights into variation of cause of death by 
source of data for SUID. These findings have implications for public health practice and 
research. For public health practice, the findings from this study support efforts to ensure 
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consistency in death certification and classification practices. For public health research, 
this study demonstrated the need for cautious interpretation of mortality statistics and 
identified opportunities to improve efforts related to the measurement and quantification 
of SUID. Finally, the comparisons made in this paper could be replicated using a sample 
of cases that were more representative of the U.S. population. The use of more 
generalizable data to examine variations in cause of death for SUID could further 
improve understanding of variations in cause of death across various data sources.  
CONCLUSIONS 
This study illuminated the limitations of existing systems and offered 
interpretations of data to highlight how data influences our understanding of the burden 
of SUID. Limitations of existing systems, such as the variability in cause-of-death 
determination and classification, and the variability in death certifier practices and CDR 
processes, hinders systems’ capacities to accurately characterize and quantify infant 
deaths that are sudden and unexpected. However, the SUID Case Registry classification 
system and decision-making algorithm recognize uncertainty in determining cause of 
death, and account for informational inconsistencies that other systems may not be 
equipped to address. As such, the use of SUID Case Registry data may help compensate 
for some of the revealed limitations of other systems. Continued analyses of cause of 
death data from multiple sources will offer additional insights into how variations in data 
influence the development of efforts to prevent sudden and unexpected infant deaths. 
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APPENDIX A: U.S. STANDARD CERTIFICATE OF DEATH 
 
 
 
U.S. Standard Certificate of Death (2003).2*  
*Image of the standard death certificate is available from: 
https://www.cdc.gov/nchs/data/dvs/death11-03final-acc.pdf. 
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APPENDIX B: EXAMPLE OF PROPERLY COMPLETED MEDICAL 
CERTIFICATION IN CAUSE-OF-DEATH SECTION (PART I AND PART II) OF 
THE DEATH CERTIFICATE 
 
 
 
Example of properly completed medical certification in cause-of-death section (Part I and 
Part II) of the death certificate.15 
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APPENDIX C: EXAMPLE OF PROPERLY COMPLETED CERTIFICATION IN 
CAUSE-OF-DEATH SECTION (PART I AND PART II) OF THE DEATH 
CERTIFICATE FOR DEATHS DUE TO INJURIES 
 
 
 
Example of properly completed certification in cause-of-death section (Part I and Part II) 
of the death certificate for deaths due to injuries.31 
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APPENDIX D: PORTION OF THE CHILD DEATH REVIEW CASE REPORT 
FORM THAT CONTAINS DOCUMENTATION OF THE OFFICIAL MANNER 
AND PRIMARY CAUSE OF DEATH INCLUDING THE ASSIGNED ICD-10 
CODE, AND INFORMATION ON CAUSE OF DEATH AS STATED ON THE 
DEATH CERTIFICATE 
 
 
 
Portion of the Child Death Review Case Report Form that contains documentation of the 
Official Manner and Primary Cause of Death including the assigned ICD-10 code, and 
information on cause of death as stated on the death certificate.32 
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APPENDIX E: PORTION OF THE CHILD DEATH REVIEW CASE REPORT 
FORM OFFICIAL MANNER AND PRIMARY CAUSE OF DEATH USED TO 
DOCUMENT CDR-DETERMINED PRIMARY CAUSE OF DEATH 
 
 
Portion of the Child Death Review Case Report Form Official Manner and Primary 
Cause of Death used to document CDR-determined primary cause of death.32 
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APPENDIX F: FLOW OF SUID CASE REGISTRY DATA FROM CASE 
IDENTIFICATION TO CATEGORIZATION 
 
 
 
Figure 1. Flow of SUID case registry data from case identification to categorization.12 
 
Reproduced with permission from Journal Pediatrics, Vol. 134, Page(s) 10, Copyright © 
2014 by the AAP. 
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APPENDIX G: DECISION-MAKING ALGORITHM FOR ASSIGNING SUID 
CASE REGISTRY CATEGORIES 
 
 
 
 
Figure 2. Decision-making algorithm for assigning SUID case registry categories. 
*Category includes cases that may or may not have other potentially fatal findings concerning 
conditions, or competing cause of death, but how these factors contribute to death is uncertain.12  
 
Reproduced with permission from Journal Pediatrics, Vol. 134, Page(s) 10, Copyright © 
2014 by the AAP. 
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APPENDIX H: DEFINITIONS AND CRITERIA FOR ASSIGNING CASES TO 
SUID CASE REGISTRY CATEGORIES 
 
Table 1 
Definitions and Criteria for Assigning Cases to SUID Case Registry Categories. 
Category Criteria That Must Be Met 
Unexplained: no  
autopsy or death  
scene investigation 
1 Death is unexplained. 
2 No death scene investigation or post-mortem examination information 
reported. 
 
Unexplained:  
incomplete case  
information 
1 Death is unexplained. 
2 Incomplete death scene investigation or autopsy information reported 
(including reports pending further investigation). 
3 Lack of detailed information about where and how the body was found OR 1 
of 3 tests: (1) toxicology, (2) radiograph, and (3) pathology was not performed 
and documented. Pathology can include histology, microbiology, or other 
pathology such as genetic testing, but not solely gross examination. 
 
Unexplained: no  
unsafe sleep  
factors 
1 Death is unexplained after complete case investigation.a  
2 Death may or may not occur during sleep. For those deaths that occur during 
sleep, the sleeping environment is free of unsafe sleep factorsb or other 
suffocation or strangulation hazards. 
 Note: case may or may not have other potentially fatal findings, concerning 
conditions,c or competing cause of death, but how these factors contribute to 
death is uncertain. 
 
Unexplained:  
unsafe sleep  
factors 
1 Death is unexplained after complete case investigation.a  
2 Found in an unsafe sleep environment, but the role of the unsafe sleep 
environment in causing or contributing to the death is uncertain. Examples of 
unsafe sleep factors are soft objects or loose bedding (eg, pillow, blanket), not 
in a crib, portable crib or bassinette, shared sleep surface, found non-supine. 
3 No factors that might indicate suffocation were present. No evidence of face 
pressed into or obstructed by soft bedding (eg, pillow, egg crate foam, sleeping 
bag, or couch), witnessed overlay, entrapment, or wedging. 
 Note: case may or may not have other potentially fatal findings, concerning 
conditions,c or competing cause of death, but how these factors contribute to 
death is uncertain. 
 
Unexplained:  
possible  
suffocation with  
unsafe sleep  
factors 
1 Death is unexplained after complete case investigation.a  
2 Scene investigation provides evidence of suffocation or asphyxiation caused 
by an external airway obstruction. Examples include overlay, entrapment or 
wedging, or face pressed into and airway fully occluded by soft bedding (eg, 
pillow, egg crate foam, cushion, sleeping bag, or couch). 
3 Event was not witnessed or there was a conflicting account of full external 
obstruction of both nose and mouth, or external compression of the neck or 
chest. 
  AND/OR 
  Potentially fatal findings or concerning medical conditionsc were present at 
postmortem examination. 
  AND/OR 
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aComplete case investigation is defined by the components of the death scene investigation and autopsy that 
were documented in the case report. For death scene investigation, detailed information about where and 
how the body was found was available. For autopsy, all 3 tests were performed and documented: (1) 
toxicology, (2) radiograph, and (3) pathology. Pathology can include histology, microbiology, or other 
pathology such as genetic testing, but not solely gross examination. 
bSafe sleep environment: supine position on a firm sleep surface including a crib, bassinet, portable crib, or 
pack-and-play. Sleep surface is free of soft objects, loose bedding, bumper pads, or any objects that could 
increase the risk for entrapment, suffocation, or strangulation out of the crib. Intentionally placing an infant 
to sleep in a car seat is considered unsafe. We derived these criteria from the 2011 AAP recommendations 
for a safe infant sleeping environment. 
cAn example of a concerning medical condition is an infant who has fever, vomiting, and lethargy in the 72 h 
before death. 
 
Table 1. Definitions and Criteria for Assigning Cases to SUID Case Registry Categories.12 
 
Reproduced with permission from Journal Pediatrics, Vol. 134, Page(s) 10, Copyright © 
2014 by the AAP. 
 
 
 
 
 
 
  Although there was strong evidence of suffocation, suffocation does not 
seem probable given the infant’s age and likely stage of development (eg, 
otherwise healthy 11-month-old infant found face down on pillow). 
 
Explained:  
suffocation with  
unsafe sleep  
factors 
 
1 Death is explained after complete case investigation.a 
2 Scene investigation provides sufficient evidence of suffocation or asphyxiation 
caused by an external airway obstruction. Examples include witnessed overlay, 
entrapment or wedging, or face pressed into and airway fully occluded by soft 
bedding (eg, pillow, egg crate foam, cushion, sleeping bag, or couch). 
Suffocation must be probable given the infant’s age and likely stage of 
development. 
3 Evidence of full, external obstruction of both nose and mouth or external 
compression of the neck or chest. 
4 Event was reliably witnessed and there were no conflicting accounts of full 
external obstruction of both nose and mouth or external compression of the 
neck or chest. 
5 Potentially fatal findings or concerningc medical conditions were not present at 
postmortem examination. 
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APPENDIX I: DEATH CERTIFICATE CAUSE-OF-DEATH WRITTEN TEXT 
GROUPINGS DEVELOPED TO ENABLE ANALYSES OF DEATH 
CERTIFICATE LITERAL TEXT CAUSE OF DEATH 
 
Group Name Death Certificate Written Text Options Requiring Assignment to 
Developed Groups 
SIDS Death certificate cause-of-death written text reading “SIDS” or “Sudden 
Infant Death Syndrome." Includes cases of “Sudden Infant Death 
Syndrome associated with” where an associated condition is indicated. 
SUID Death certificate cause-of-death written text reading “SUID,” “Sudden 
Unexpected Infant Death,” “SUDI,” “Sudden Unexpected Death in 
Infant,” “Sudden Unexpected Death in Infancy,” or “Sudden 
Unexplained Infant Death” and without mention of another well-defined 
cause. Includes cases of “Sudden Unexpected Infant Death associated 
with” where an associated condition is indicated. 
Sudden or unexpected 
infant deaths, otherwise 
worded 
Death certificate cause-of-death written text mentioning “Sudden,” 
“Syndrome,” or reading “Unexplained infant death” or “Unexpected 
infant death.”  
Asphyxia Death certificate cause-of-death written text including “Asphyxia,” 
“Suffocation,” “Smothering,” “External airway obstruction,” 
“Respiratory failure,” “Overlay,” “Hypoxia,” “Apnea,” “Apneic 
episode,” “Cardiorespiratory arrest,” “Anoxic brain injury,” or “Anoxic 
encephalopathy” without mention of another well-defined cause. 
Undetermined Death certificate cause-of-death written text including “Undetermined,” 
“Indeterminable,” “Unknown,” “Co-sleeping,” “Found body,” “Pending 
further studies,” or “Pending autopsy” mentioned in written text without 
mention of another well-defined cause. 
Other causes Death certificate cause-of-death written text identifying other causes 
including “Pneumonia,” “Cardiopulmonary arrest,” “Failure to thrive,” 
or “Cerebral edema” without mention of another well-defined cause. 
 
 
 
 
 
 
 
 
 
 
 49 
APPENDIX J: TABLE OF SAMPLE INTERNATIONAL CLASSIFICATION OF 
DISEASES, 10th REVISION (ICD-10) ASSIGNED CAUSE-OF-DEATH CODES 
AND CODE DETAILS 
 
Sample International Classification of Diseases, 10th Revision (ICD-10) Assigned Cause-of-Death Codes 
and Code Details. a 
Chapter I Certain infectious and parasitic diseases (A00-B99) 
A30-A49 Other bacterial diseases 
A379 Whooping cough, unspecified 
B25-B34 Other viral diseases 
B348 Other viral infections of unspecified site 
Chapter VI Diseases of the nervous system (G00-G99) 
G90-G99 Other disorders of the nervous system 
G931 Anoxic brain damage, not elsewhere classified 
G934 Encephalopathy, unspecified 
Chapter IX Diseases of the circulatory system (I00-I99) 
I30-I52 Other forms of heart disease 
I420 Dilated cardiomyopathy 
I469 Cardiac arrest, unspecified 
I60-I69 Cerebrovascular diseases 
I678 Other specified cerebrovascular diseases 
Chapter X Diseases of the respiratory system (J00-J99) 
J00-J06 Acute upper respiratory infections 
J069 Acute upper respiratory infection, unspecified 
J09-J18 Influenza and pneumonia 
J180 Bronchopneumonia, unspecified 
J189 Pneumonia, unspecified 
J20-J22 Other acute lower respiratory infections 
J210 Acute bronciolitis due to respiratory syncytial virus 
J219 Acute bronchiolitis, unspecified 
J40-J47 Chronic lower respiratory diseases 
J449 Chronic obstructive pulmonary disease, unspecified 
J80-J84 Other respiratory diseases principally affecting the interstitium 
J81 Pulmonary oedema 
J95-J99 Other diseases of the respiratory system 
J969 Respiratory failure, unspecified 
J988 Other specified respiratory disorders 
Chapter XVI Certain conditions originating in the perinatal period (P00-P96) 
P00-P04 Fetus and newborn affected by maternal factors and by complications of pregnancy, 
labour and delivery 
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P042 Fetus and newborn affected by maternal use of tobacco 
P20-P29 Respiratory and cardiovascular disorders specified to the perinatal period 
P219 Birth asphyxia, unspecified 
P35-P39 Infections specified to the perinatal period 
P351 Congenital cytomegalovirus infection 
P90-P96 Other disorders originating in the perinatal period 
P916 Hypoxic ischaemic encephalopathy of newborn 
P961 Neonatal withdrawal symptoms from maternal use of drugs of addiction 
Chapter XVII Congenital malformations, deformations and chromosomal abnormalities 
Q20-Q28 Congenital malformations of the circulatory system 
Q210 Ventricular septal defect 
Q250 Patent ductus arteriosus 
Q788 Other specified osteochondrodysplasia 
Chapter XVII Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere 
classified (R00-R99) 
R00-R09 Symptoms and signs involving the circulatory and respiratory systems 
R068 Other and unspecified abnormalities of breathing 
R090 Asphyxia 
R50-R69 General symptoms and signs 
R628 Other lack of expected normal physiological development 
R95-R99 Ill-defined and unknown causes of mortality 
R95 Sudden infant death syndrome 
R960 Instantaneous death 
R98 Unattended death 
R99 Other ill-defined and unspecified causes of mortality 
Chapter XX External causes of morbidity and mortality (V01-Y98) 
V01-X59 Accidents 
W00-X59 Other external causes of accidental injury 
W00-W19 Falls 
W06 Fall involving bed 
W20-W49 Exposure to inanimate mechanical forces 
W23 Caught, crushed, jammed or pinched between objects 
W75-W84 Other accidental threats to breathing 
W75 Accidental suffocation and strangulation in bed 
W76 Other accidental hanging and strangulation 
W78 Inhalation of gastric contents 
W80 Inhalation and ingestion of other object causing obstruction of respiratory tract 
W83 Other specified threats to breathing 
W84 Unspecified threat to breathing 
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Y10-Y34 Event of undetermined intent 
Y20 Hanging, strangulation and suffocation, undetermined intent 
Y33 Other specified events, undetermined intent 
Y34 Unspecified event, undetermined intent 
a Included details are not exhaustive. Details do not include complete list of inclusion and exclusion 
criteria, or code-related examples. Only minimal code-related detailed listed in table. 
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APPENDIX K: INTERNATIONAL CLASSIFICATION OF DISEASES, 10th 
REVISION (ICD-10) ASSIGNED CAUSE-OF-DEATH CODES AS GROUPED FOR 
DISPLAY IN TABLES 
 
International Classification of Diseases, 10th Revision (ICD-10) Assigned Cause-of-Death Codes as 
Grouped for Display in Tables. 
Codes highlighted by SUID Case Registry  
W75 Accidental suffocation and strangulation in bed 
R95 Sudden infant death syndrome 
R99 Other ill-defined and unspecified causes of mortality 
Additional ill-defined and unknown causes of mortality 
R960 Instantaneous death 
R98 Unattended death 
R068 Other and unspecified abnormalities of breathing 
R090 Asphyxia 
Other threats to breathing (accidental, or of undetermined intent) 
W76 Other accidental hanging and strangulation 
W78 Inhalation of gastric contents 
W80 Inhalation and ingestion of other object causing obstruction of respiratory tract 
W83 Other specified threats to breathing 
W84 Unspecified threat to breathing 
Y20 Hanging, strangulation and suffocation, undetermined intent 
Respiratory-related conditions 
J069 Acute upper respiratory infection, unspecified 
J180 Bronchopneumonia, unspecified 
J189 Pneumonia, unspecified 
J210 Acute bronciolitis due to respiratory syncytial virus 
J219 Acute bronchiolitis, unspecified 
J449 Chronic obstructive pulmonary disease, unspecified 
J81 Pulmonary oedema 
J969 Respiratory failure, unspecified 
J988 Other specified respiratory disorders 
Other 
A379 Whooping cough, unspecified 
B348 Other viral infections of unspecified site 
G931 Anoxic brain damage, not elsewhere classified 
G934 Encephalopathy, unspecified 
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I420 Dilated cardiomyopathy 
I469 Cardiac arrest, unspecified 
I678 Other specified cerebrovascular diseases 
P042 Fetus and newborn affected by maternal use of tobacco 
P219 Birth asphyxia, unspecified 
P351 Congenital cytomegalovirus infection 
P916 Hypoxic ischaemic encephalopathy of newborn 
P961 Neonatal withdrawal symptoms from maternal use of drugs of addiction 
Y33 Other specified events, undetermined intent 
Y34 Unspecified event, undetermined intent 
W06 Fall involving bed 
W23 Caught, crushed, jammed or pinched between objects 
R628 Other lack of expected normal physiological development 
Q210 Ventricular septal defect 
Q250 Patent ductus arteriosus 
Q788 Other specified osteochondrodysplasia 
 
 
